Azoospermic infertility is associated with altered expression of DNA repair genes.
Compelling evidence suggest that germs cells are predominantly sensitive to DNA damaging agents in comparison to other cells. High fidelity DNA repair in testicular cells thus becomes indispensable to preserve the genomic integrity for passing on to the progeny. Compromised DNA repair machinery in the testicular cells may result in impaired spermatogenesis and infertility. It remains unclear if the alterations in the expression of DNA repair genes correlate with azoospermia and male infertility. In the present study, 54 non-obstructive azoospermic infertile patients with hypospermatogenesis (HS, n = 26), maturation arrest (MA, n = 15), Sertoli cell only syndrome (SCOS, n = 13) and 14 controls with obstructive azoospermia, but normal spermatogenesis were recruited. Expression profiling of 84 DNA repair genes in testicular biopsy samples was performed using PCR array. Out of 84 genes, 27, 64 and 28 genes showed >5 fold down-regulation in the HS, MA and SCOS groups, respectively. On the basis of differential expression and their functional significance in spermatogenesis, ten genes (MSH2, BRIP1, CCNH, LIG4, MGMT, NTHL1, PMS1, DMC1, POLB and XPA) were selected for validation of transcript levels in a higher number of cases using RT-PCR, which corroborated the findings of array. Four genes (MSH2, LIG4, PMS1 and DMC1) were analyzed for protein levels using immunohistochemistry, which further validated the loss of DNA repair gene expression. Caspase-3 immunostaining showed that the loss of DNA repair correlated with increased testicular apoptosis in patients. Maturation arrest showed the highest apoptotic index with maximum number of downregulated genes. We conclude that the loss of DNA repair genes expression in testis correlates with increased apoptosis, azoospermia and infertility.